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(54) rUflPOMEXAHMHECKAR AOPHUPYIO- 
mAJI rO/lOBKA iJ/lfl PAClUMPEHMfl fOO- 
PMPOBAHHOrO n/lACTblPfl B OBCA/lHOl?! 
KO;iOHHE . 

(57) rM/;poMexaHMMecKa« AOpHMpyioma« rono- 
8Ka p/ifi pacuJi^peHdn ro<t)piipODaHHoro nna- 
CTbipn B o6caAHOM KonotiHe. /^opHMpyioiuafl 
ro.noBKa coAep)i<MT KOHyc-nyaHCOH c npoAO/ib- 
HbiMM npo<|>MnbHbiMii KGHaBKaMM. Kopnyc c ca- 
MoynAOTHRioiuei;^Cfl Tpy6MaT0ii% AMa<t>parM0i4, 
CTyncHMaTbiMw b nonepeHiioM ccMenvm oKMa- 

H pa3MeiMeKHblMli B KVIX DblABI/l)KHblMM CCK- 

TopaMM« cTyneHMdTbiMii b nonepeMHOM 
ceMeHMH. 4 vtn. 



HaodpereHne othocmtcji k ycrpoi^CTBaM 
Aflft pcMOHTa o5caAHbix ko/iohh Me^iTjiMbix. ra- 
aoBbix M Apyrnx cKBa)iciiH c ueAb»o BoccraHOB- 
neHHfl repMeTHMHOCTH m ynpoHtieHMn cienKn 
^o/iOHHu nyreM ycTaHOBKM craAbHoro nnacTbi- 
pii M co3AaHMii HanpffxceHHOA CMCteMu o6caA~ 
Han Tpy6a - nnacTupb. 

Ue/ib M3o6peTeHMii - yee/iimeHMe 34><t»eK- 

TMBHOCTM pd6oTbl rO/10BKM 3a CMeTyae/IMMeKMR 

paAHanbHoro ycHniifl Ha ceicTopa u yaenime- 
KMe cpOKa cny)K6bi. 

Ha 4)Mr. 1 npeAcraB/ieHa AopHvipyioiaan 
roAOBica, npOAO/tbHbiA paapea. b TpaHcnopi" 
HOM no/ioxcieHMM: Ha 4>Mr. 2 - AOpHMpyiotuafi 
ronoeica. o6uimA bma. b pa6oseM noAoxeHMM; 
Ha 4>Mr. 3 - to xe. nonepe^KuA paapea npti 
pacuiHpeKHM ceKTopoB B tpyOe c MMHMManb- 
Hojl ToniuviHoA creHKM: na 4>Mr. 4 - to Mce. 
nonepeMHbi^ paapea npn nptixcaTnti n/iacTbip$« 
B Tpy6e c MaKcuMa/ibHoA ronmMHOf^ cTenxM. 

fHApOMexaHMHecKan AOpHMpytOLuan ro/io- 
BKa cocTOHT U3 Kopnyca 1 c oxHaMii. Bbino/i- 



MeHHoro B BHAe ynopHwx <j>naHueB 2 m unniiH- 
Apa-x/iexKM 3, aaxpen/ieHHOrt Me;KAy <J)naMua- 
MM. OxHa KOpnyca Bwno/iHeHu cryneHMaTbiMn 
B nonepeMHOM ceseHMH. Ha nycTorenoM 
CTBO«ibHO(^ MdCTM KopnycB ra()Kofl 4 saTRHyTbi: 
KOHyc-nyaHCdH 5. ynopHue 4>iaHUbi 2 mm- 
AMHAP-K/ieTKa 3. LlHAHHAP*KneTKa 3 4>MKCUpy- 

CTCn TdKHM 06pa30H, HTO n/lOCKOCTM 

CHMMerpMH OKOH Kopnycd m ycraHOaAenHbix b 
HMXCTyneHMajbix o nonepeMHOM Hanpaa/ieHbivi 

CCKTOpOB 6 COBMeiUeHbl C nnOCKOCTSIMM CHM- 

MerpMM npOAO/ibHux npo<t>MnbHbix xaHasoK 
KOHyca-nyaHCOHa 5. Ha cTso/ibHOiH MacTW icop- 
nyca noA un/iMMApoM KncTKCM 3 m cexTopaMn 
0 paaMetuena caMoynAOTHRioiMancp rpyOMa* 
Tan AHa<^parMa 7, B3dMM0Aei^CTByiou«an c 
6onbUJiiMH cTyneHRMii cexTOpoB 6. 

VcTpoMCTBo paboTaex c/ieAyK>iMiiM o6pa- 
30M ( <t)Mr. 2). 

npu cnycxe e oBcaAnyjo xo/iOHHy 8 hmx- 
hmPi kohgu ro<t>pMpOBaHHOro n/iacTbipn 9 pac- 
no/ioxcH Ha KOHyce-nyaHCOHe 5. npuMCM 
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BomyTwe nyMW nnacTwpji BBeACHW m ynnpawT- 
-fl B npOAonbHwe npo<|>MnbHbie KaHaeKW KOHy- 
nyancoHa. HnacTwpb HaAer hb luiaHru 10 
n ero BepxMMvi kohcu <t>MKCMpyeTCR topuom 

CM/IOBWX UWnMHAPOB AOPHB MAM fMApOMCXa- 

HMHecKoro RKOpn. 

npM co3AaMMM paSoMcro Aao/ieHwn AO- 
pHvipyioman ronoBKa bxoamt e nnacThipb. pac- 
ujupHfl ero AO nnoTHoro KOHiaKTa c oOcaAHOft 
T.py66^i, rioA AaaneHMeM caMoyn/ioTHfliomwe- 
c« KOHUW uM/iMHApuMeCKOM AMa<t)parMbi 7 
nnoTNO npM)icMMaiOTCR k cxeHicaM rnyxoro yr- 
fly6ncHM« A, cosAaaan repMeiMMHocib a pa6o- 
mbPi KaMepe npaKTMsecKii 6e3 paAwa/tbHoro 

paCUJUpCMMH. 

UeHTpanbMafi saCTb Awa^^pa^'wu 7, pac- 

UJMpnnCb, B03Aei^CTByeT Ha BblAOMMHMC C€K- 

TopM 6, npwxMMaw mx k MeA0)KMMaM rinacTbipR 

(Ipn 3T0M 0CTaAbHa» MacTb pacaiwpflio- 
iue«c« AMa<t)parMW ynvipaeTC« b MenoABvi>K- 
nyio BHyrpeHHioio • noBepxnocTb 
UM/i nH APa -xn eTKW. 

PaSoHue <i)yMxuMii nepeHeceMw Ha Gonee 
npoMHyio M AonroBCHHyio mmnHAPM^ecKyio 
MacTb Avia<t)parMW. 

. Un/iMHAPMHecKan Awa^fparwa, pacujupH- 
qcb. ynwpaeTCR sacTbK) CBoefi oHCiuHeM no- 
3PXH0CTI1 B UM/iMMAp-xneTicy. B peay/ibTaTC 
Ha Awa^parMC BOSHMxaiOT np»Moyro/ibHue 
Bwciynu M/iM BnaAMHW (b aaBwcuMOCTM ot ctc- 
nenw BbiABMxceHiiq cexTppoa)* cooTeeicTByio- 
mne'onopHoC* noBepxHOCiw ocHoaaHMfl 
KaxcAoro cexTopa. Bc/iwMWMa BWABMxceHWJ* 
cexTopa xo/ie6neTC« b saBwCMMOCTn oTTonmw- 

HW CTCHKM O&CaAHOii Tpy6bl, HanilMMR M/IM OT- 

cyiCTBMR nnacTwpfi. 

Ha <j>wr. 3 w 4 noxaaaHW npeAC/ibHWC c/iy- 
MdM BblABWmeHMW CCXTOpOB ROA Harpy3Koft: 

npw pacujupeHMWB TpyBe c MWHWMa/ibHOM toa- 
lUMHovi CTCHKM (<|)Mr. 3) H B Tpy6ec MaXCMMaJIb- 
HoPi ToniuMHOft CTCHKM c ruiacTwpcM (<J>iir. 4). 
yciynbi, KOTOpue npn stom oeneracT jx^atp- 
parMa no nepwMCTpy onopHO^^ noBcpxHOCTw 
0CH08aHM« cexTopa. ne npeBwuiaiOT 3-3.5 mm. 
ripii cma>KeHHbix xpoMKax m MMHWManbHwx 
aasopax b oxhc MCxcAy cexiopoM m KopnycoM 
MCKnioMacTcn npuMMna 6«CTporo paapyioeHWfl 



peaMHbi AMa(t>parMhi: aarexaHMe h nocneAy»o- 
mee aamcMneHwe. fla>xe o cnyMae nopwaa aw 
a(j)parMbi na ycrync (nocne A''WTe/ib>iofi 
aKcnnyaxauMM) b roAOBxe yAaercn nerxo boc- 
5 CTaHOBWTb HCo6xoAHMoe AaaneHMe m aaacp- 
ujMTb ycTBHOBxy nnacTbipp 6e3 aaapMi* m 
ocnoxcHeHMvi. Rpw nopwae AMa<J)parMW yicMxa 

>KMAK0CTM BOSMOXHa tO/IbKO MCpCS 3a30pbl 6 
OKHC MCJKAy CCKTOPOM M KOpnyCOM. Rpw XOAO' 

10 BO^ nocaAxe cexTopa b okhc cyMMapHaw nn^- 
lUaAb 3a3opoB He npeBbiiuaer 20-40 mm . 

VMMTblBaP 60/lbUJ0i^ X034)<t)MUMeHT COnpQTMO- 

ncHMR yaxoro menCBMAMoro aaaopa h nepe- 

KpWTMP OCHOBHOil CfO saCTM pedHHOlE^ 

15 Awa(t>parMbi, HeoSxoAMMoe AaBneHwe mojkct 
SbiTb nerxo BOCcraHOBncHO HcaHamuenbHWM 
noBUiueHMeM npowaBOAWTenbHocTM HacocHo- 

roarperaia. 

CyMMapHoe paAMa/ibHoe ycMAMC, paaan- 
20 aaewoe ro/ioBxoft. nepeAaercji hc na 12. a na 

6 BblABMXHblXCeXTOpOB. CACAOBaTCAbHO. npM 
3T0M )KC paQOHCM AaBACHMM yCMAMe paAvtBAb- 

Horo B03Ae*^CTBM« cexTopa na HeAO)KMM ro<}>- 
pbi BoapactaeT b Aaa paaa. mto rapanTMpyer 
25 noAHoe npHxawe nAaciupA. . 



OopMyAaMaoSpeTeHMR 

ruAPOMexaHMMCCxaB AopHwpyioiuaji roAO- 
30 bxa AA« pacujMpeHHJi ro4>pwpooaHHoro nAa- 

CTUPA, B 05CaAH0<^ XOAOHHC, BXAIOMaKJlUa« 

xoHyc-hyaHCOH c npoAOAbHUMw npo<t)HAbHW- 
MM xaHaaxaMM. xopnyc c pa3MemeHHWMH b 
HeM caMoynAOTHmomeftcw TpySMaiofl AMa<|)- 
35 parwoft m BbiABW)KHWMw cexTopaMM. ciyncHMa- 

TWMM a CeMeHMli. yCTaHOBAeMHWMW c 
B03MO)KH0CTblO B3aMM0AertCTBMfl 60AblUe« 

cTyncHbfo c AMa4>parM0rt. oTAMMaioiua«c« 

TCM, MTO, C UCAbtO yBCAMMCHMfl 3(t)<t>eXTMBH0CTM 

40 pa60Tu roAOBXM 3a cmct yBeAimeHMw paAwaAb- 
Horo ycMAii5i Ha cexropa m yBCAHMeHMA cpoxa 
CAy)K6u, BUABtDKHue cexTopa BunonHenbi 
ciyncHMaTWMM b nonepcMHOM ceMeHMM. a xop- 
nyc MMcex cryneHsaTwe b nonepesHOM ccmc- 

45 HMM oxHa noA BWABM)XHwe cexTopa. npiweM 

RAOCXOCTM CMMMCTPVIM OKOH XOpnyCa M npO' 

AOAbHWx npo<|)MAbHwx xBHaBOK KOHyca-nyBH- 

COHB COBMCmeHbl. 
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Enhanettd emctencr of the head for expanding the comxs^ted patch 
U due to the Inereaaed thzvst on the wcton. and tU longer service 
lUe. The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry pUnes of the ports In the houstng 
and of the longitudinal profiled grooves of the cone-punch are 
sllgned. 

The hydromechanlcal head Is lowered In the casing ttrtng (8) 
so that the lower end of the comigated patch (») Is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The paUh U held on the rod (10) and 
Its upper end la then fixed by the actuating cylinders of the mandrel, 
•^e pressuiv forces the cyUndrtcal diaphragm (7) to bear on the 
^1 of the blind recess ensuring hermeUclty of the vrortOng space. 
USE/ADVANTAGE - Repair of easing strings of oU. gas and 
wcher boreholes by Installing a steel patch. Enhanced effecUveness 
of the head Is due to Increased radial atreas on the sectors. 
Bui J8/7.1.93. (4pp X>wg^o.i/«) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings- 
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The invention relates to devices for repair of casings in oil, gas, and other wells wilh the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an mcrease in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body i with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diapliragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. I 



Fig. 2 
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Fig. 3 



[see Russian original for figure] 



Fig. 4 



Compiler 1. Levkoeva 
Editor S. Patrusheva Tech. Editor M. Morgental Proofreader T. Paliy 



Order 2370 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushskaya nab., Zh-35, Moscow 1 13035 



'l^atent" Printing Production Plant, 101 ul. Gagarina, Uzhgorod 




TRANSPERFECT! TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGE.tS 
MIAMI 
MINNEAPOLIS 
NEW YOKK 
PARIS 
PhtLADtLPHl.t 
SAI4 DICGO 
SAN FRANCISCO 
SCATTLE 
WASHINGTON DC 



I, Kim Stewart, hereby certify that the following is. to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 CI 

RU2056201 C1 

RU2064357 CI 

RU2068940 CI 

RU2068943C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU2108445C1 

RU21444128C1 

SU1041671 A 

SU1051222A 

SU1086118A 

SU1 158400 A 

SU1212575 A 

SU1 250637 A1 

SU1 295799 A1 

SU1411434A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 

SU 001627663 A 

SU 1659621 A1 

SU 1663179 A2 

SU 1663180 A1 

SU 1677225 A1 

SU 1677248 A1 

SU 1686123 A1 

SU 001710694 A • 

SU 001745873 A1 

SU 001810482 A1 

SU 001818459 A1 

350833 

SU 607950 

SU 612004 

620582 

641070 

853089 

832049 

WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY, ROUS ION TX 77010 | TEL 713 S^O'-OAAO FAX 713 6SO-0439 WWWTRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



l^im Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston. TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 






Stamp, Notary Public 
Harris County 
Houston, TX 



